Ectopic pancreas is frequently found in the gastrointestinal tract. Lesions comprise well-developed and normally organized pancreatic tissue outside the pancreas, without anatomic or vascular connections with the true pancreas. Most patients with ectopic pancreas are asymptomatic or exhibit nonspecific symptoms. A 68-year-old Japanese woman had been experiencing intermittent pain in the right upper abdomen. Suddenly, the abdominal pain changed to intense pain in the right flank of the abdomen 2 days later. On initial medical examination, the abdomen exhibited rebound tenderness and distension. The results of laboratory tests revealed increased inflammatory reaction. Abdominal computed tomography showed free air and ascites on the surface of the liver and elevated levels of adipose tissue around the antrum and pylorus of the stomach. Perforation of the upper gastrointestinal tract was diagnosed and we performed urgent surgery. The site of perforation, whose size was 25 mm, was the lesser curvature of the antrum of the stomach. Since it was not possible to perform omentopexy, we performed extensive gastric resection. The reconstruction was a Billroth II operation. Microscopic analysis revealed pancreatic tissue within the ulceration, showing islets of Langerhans, acini, and ducts; the lesion was diagnosed as type I using Heinrich's criteria. The postoperative course was uneventful. The patient was discharged on day 13 and remains clinically healthy. Gastric perforation due to ectopic pancreas has been reported in 2 cases, including our patient, and is extremely rare. Once gastric perforation has been diagnosed, the presence of ectopic pancreas might be considered.
Introduction
Ectopic pancreas is generally well-developed and normally organized pancreatic tissue located outside the pancreas, without anatomic or vascular connections with the true pancreas. The incidence of ectopic pancreas at all sites has been estimated to be 0.55-13.7% in an autopsy series [1] . The incidence of ectopic pancreas of all removed specimens is 0.25%, and in the gastrointestinal tract, with 24-38% in the stomach, 9-36% in the duodenum, and 0.5-27% in the jejunum [2, 3] .
Patients with ectopic pancreas are asymptomatic or exhibit nonspecific symptoms, and the condition is often found secondary to other conditions, such as neoplastic transformation [4] , intussusception [5] , acute pancreatitis [6, 7] and pseudocyst [2] . Perforation of the stomach due to ectopic pancreas has been reported in only 2 cases, including our patient, in PubMed from 1963 to June 2012.
The gastric ectopic pancreas is located in the antrum in 85-95% of cases and categorized in the classification by Heinrich. Histological examination revealed pancreatic tissue with acini, ducts, and islets of Langerhans between the muscular layer and subserosa around the ulceration, categorized as type I of Heinrich's classification. Reports on surgery for perforated gastrointestinal tract due to ectopic pancreas are extremely rare. Here we report an extremely rare case of ectopic pancreas that developed into a perforated gastric ulcer.
Case Report
A 68-year-old Japanese woman with hypertension and hyperlipemia consulted a general practitioner after experiencing intermittent pain in the right upper abdomen. She suddenly felt intense pain in the right flank of the abdomen and was taken to the nearest hospital. Upper gastrointestinal tract perforation was diagnosed by abdominal computed tomography, and she was transferred to our hospital. On initial medical examination, the abdomen exhibited rebound tenderness and distension of the abdominal whole. Temperature, blood pressure and heart rate were 37.0 degrees, 137/70 mm Hg and 77 beats/min, respectively. Complete blood count, coagulation test and laboratory analysis performed on admission revealed the following values (normal range in parentheses): white blood cells, 12,770/µl (3,200-9,000); hemoglobin, 11.9 g/dl (11.3-15.2); hematocrit, 36.1% (33.0-45.0); platelets, 56.5 × 10 4 /μl (15.0-33.0); prothrombin time, 12.3 s (12.0-15.0); activated partial thromboplastin time, 28.0 s (26.0-36.0); fibrinogen, 484 mg/dl (150-350); blood fibrin degradation product, 7.0 µg/ml (0.0-5.0); D-dimer, 2.38 µg/ml (0.0-25.0); total protein, 6.3 g/dl (6.5-8.1); albumin, 2.7 g/dl (3.8-5.1); blood urea nitrogen, 23.0 mg/dl (7.0-21.0); creatinine, 0.44 mg/dl (0.4-0.8); AST, 19 IU (12-32); ALT, 17 IU (10-70); alkaline phosphatase, 311 IU (109-335); γ-glutamyl transpeptidase, 135 IU (12-48); serum solids, 133 mEq/l (137-147); serum chloride, 98 mEq/l (99-109); serum potassium, 3.5 mEq/l (3.5-4.8); C-reactive protein, 1.84 mg/dl (0.00-0.30). Blood examination revealed slight inflammatory reaction and slight dehydration, and electrolytes were abnormal. The findings of chest and abdominal radiography were normal. Abdominal computed tomography showed free air and ascites on the surface of the liver, and elevated levels of adipose tissue around the antrum and pylorus of the stomach ( fig. 1) . We diagnosed perforated upper gastrointestinal tract and performed urgent surgery.
Intraoperative examination revealed that the site of perforation (size 25 mm) was the lesser curvature of the antrum of the stomach ( fig. 2 ). Since it was not possible to perform omentopexy, we performed extensive gastric resection. The reconstruction was a Billroth II operation. On macroscopic examination, the location of the ulceration with perforation (dimensions 30 × 40 mm) was confirmed as the lesser curvature of the antrum of the stomach. Microscopic examination revealed that pancreatic tissue within the ulceration showed islets of Langerhans, acini, and ducts. Considering the circumstances mentioned above, the heterotopia pancreas was diagnosed as type I by Heinrich's criteria ( fig. 3) . The postoperative course was uneventful, and the patient was discharged on day 13 and remains clinically healthy.
Discussion
Ectopic pancreas, first reported by Shultz in 1727 [8] , is also called heterotopic, heterotropic or aberrant pancreas, and is frequently found in the gastrointestinal tract. The incidence of ectopic pancreas is 0.25% based on findings from all abdominal surgeries [3] . Ectopic pancreas most commonly develops in the gastrointestinal tract, with 24-38% in the stomach, 9-36% in the duodenum, and 0.5-27% in the jejunum [2] , and rare cases are reported in the common bile duct, gallbladder, esophagus, lung, mediastinum, Vater's papilla, mesentery, mesocolon and omentum [3, [9] [10] [11] .
Histopathological examination shows that gastric ectopic pancreas is located in the antrum in 85-95% of cases, and its incidence in the submucosal, muscularis and subserosal layers is 73, 17 and 10%, respectively [12] . The classification of ectopic pancreas proposed by Heinrich [13] is used worldwide. Type I exhibits ectopic tissue with acini, ducts, and islets of Langerhans. Type II exhibits ectopic tissue with incomplete or lobular arrangement (only a few acini and multiple ducts), and endocrine elements are absent. Type III comprises ectopic tissue of proliferating ducts (so-called adenomyoma), with neither acini nor endocrine elements. The microscopic perspective of Gurocak et al. [12] revealed intramurally located dilated pancreatic ducts and acini (type II of Heinrich's classification). Histological examination of our case showed an ulceration measuring 30 × 40 mm at the antrum of the stomach; pancreatic tissue with acini, ducts, and islets of Langerhans was found between the muscular layer and subserosa around the ulceration. Therefore, this ectopic pancreas was categorized as type I, and the gastric perforation was found to be caused by ectopic pancreatitis.
Most patients with ectopic pancreas are asymptomatic or exhibit nonspecific symptoms such as abdominal pain, nausea, vomiting and hemorrhage [2] . Ectopic pancreas is found rarely in association with neoplastic transformation [4] , intussusception [5] , acute pancreatitis [6, 7] and pseudocyst [2] . To date, as few as 4 cases of gastrointestinal perforation developing secondary to ectopic pancreas have been reported in PubMed (key words: ectopic (heterotopic, aberrant) pancreas, perforation; target period: 1963 to June 2012). Perforation due to ectopic pancreas is found in the duodenal diverticulum [14] and small intestine [15] ; gastric perforation due to ectopic pancreas [12] is quite rare. The 5 patients, including our patient, required urgent surgery, and perforation due to ectopic pancreas was diagnosed on the basis of pathological findings. It is not possible to prove through preoperative examination that a gastric perforation is caused by ectopic pancreas. Gastric perforation due to ectopic pancreas has occurred in only 1 of the 5 reported cases of perforation and is an extremely rare condition. Gurocak et al. [12] first reported gastric perforation by heterotopic pancreas. In that case, the size of ulceration in the gastric antrum and the perforation were 35 × 30 mm and 10 mm, respectively. In our case, the ulceration and perforation were located at the anterior wall of the antrum in the stomach and measured 30 × 40 mm and 25 mm, respectively. The location and size of the ulceration were similar, but the size of the perforation was bigger in our case.
In conclusion, diagnosis of ectopic pancreas is extremely difficult during preoperative examination in patients with diffuse peritonitis due to perforated gastric ulcer. To our knowledge, this is just the second case of a patient with diffuse peritonitis due to perforated gastric ectopic pancreas. During preoperative diagnosis of a perforated gastrointestinal tract, it is suggested that ectopic pancreatic tissue be considered as a cause, especially in cases of gastric perforation.
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